T e

NACARM Lh31,18

v e | ..V
- Copy CCH
RM L53L18

To

By lsuthority of "'lf’/f/ r23

RESEARCH MEMORANDUM

LOW-SPEED CHORDWISE PRESSURE DISTRIBUTIONS NEAR
THE MIDSPAN STATION OF THE SLOTTED FLAP AND AILERON
OF A 1/4-SCALE MODEL OF THE BELL X-1 AIRPLANE WITH A

4-PERCENT-THICK, ASPECT-RATIO-4, UNSWEPT WING
By William C., Moseley, Jr., and Robsrt T. Taylor

Langley Aeronautical Laboratory
CLASSIFICATION CHA2IgEY) Field, Va.

UNCLASSIFIED

N Y Fg bl
Dee . /3 ,¢57 } "

et DB t6_cragermn poctaENT ~
o - At b
sz f Defense cf the Untted States wi

St b S | T
NATIONAL ADVISORY COMMITTEREY Gapy

4R 19 jag4
FOR AERONAUTICS UANGLEY AERONMITIEN, L LsoRaTOR
WASHINGTON LANGLEY phoy WACA
March 9, 1954 *

CONFIDENTIAL



1B

NACA RM I53L18

NATTONAT, ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MEMORANDUM

LOW-SPEED CHORDWISE FRESSURE DISTRIBUTIONS NEAR
THE MIDSPAN STATION OF THE SLOTTED FLAP AND ATLERON
OF A 1/4-SCALE MODEL OF THE BELL X-1 AIRFIANE WITH A

4 -PERCENT-THICK, ASPECT-RATIO-Y, UNSWEPT WING

By William C. Moseley, Jr., and Robert T. Taylor
SUMMARY

An investigetion was made 1n the Langley 300 MPH T- by 10-foot tummel
to determine the low-speed chordwise pressure dilistribuflons near the mid-
span station of the slotted flap and aileron of a l/h—scale model of the
Bell X-1 airplane with a wing of aspect ratio 4, taper ratio 0.5, 0o° sweep-
back of the 40-percent-chord line, and a modified NACA 64AQCH alrfoil
section.

The changes In pressure distributions due to deflecting the aileron
and slotted flap, while generally similar to changes Iin pressure distri-
butions obtained on thick wing sections in previous investigetions, 4if-
fered to an extent which will be significent in certain design problems.
For the thin section of the present investigation, the pressures near the
leading edge of the flap and aileron were larger than those of the thick
airfoils. '

Most of the change in shape of the pressure distribution caused by
aileron deflection occurred directly in front of the sileron. The flap
and alleron section hinge-moment coefficlents agreed with previously
published force data on the same wing. Deflecting the flap had little
effect on the alleron hinge-moment parameters.

INTRODUCTION

As g part of a flight-research program designed to study aerodynamic
characteristics in the transonic and low supersonic speed ranges, the
National Advisory Committee for Aeronsutlics 1s modifying the wing of the

Bell X-1 reseasrch airplane. The proposed wing is to have an aspect ratio

S
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of 4, a taper ratio of 0.5, 0° sweepback of the 0.4O-chord line and an
NACA 64AOO4 airfoil section with a modified trailing edge.

A wind-tunnel investigation to determine the low-speed static sta-
billity and control characteristics of a 1/L-scele model of the Bell X-1
airplane modified to include the U4-percent-thick wing has been made by
the NACA (ref. 1). 1In order to obtain some information on the serodynamic
loads at low speed, chordwise pressure measurements have been made on the
wing at two spanwlse locations. The spanwise statlons were selected so
that typical pressure data could be cobtained over the slotted flap and
aileron, and correspond to proposed orifice locations on the full-scale
wing. This paper presents the results of the pressure-distributlion meas-
urements made in the Langley 300 MPH 7~ by 10-foot tunnel.

SYMBOLS
Sp Dpressure coefficlent, E§7§—E =1-~-P
H, total pressure in tunnel, 1b/sq ft
P pressure coefficlent, Elﬁélﬂl

P local static pressure, 1b/sq ft

p, free-stream static pressure, 1b/sq £t

q free-stream dynamic pressure, lb/sq 't

a angle of attack of fuselage center line, deg

b/2
mean aerodynamic chord, g\/ﬂ cedy, ft

0

ol

S wing area, sq £t -
b wing span, ft.
c local chord, ft

c chord of the aileron equal to 0.25c, £t
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y spanwise distance from plane of symmetry, £t
ce chord of the flap equel to 0.27c, £t

b 4 chordwise coordinate, from wing leading edge parallel to plane of
symmetry, £t

o deflection of flap, deg )

a deflection of aileron, positive when down, deg

cp, wing section normal-force coefficlent, -
at station 0.512b/2:

c

0.73¢ cos
A N e N T e

at station 0.805b/2:

0.70c c
%f (SP - SPl)d.x + %f (SP - Sp )d.x
0 v ¢ Jo.toe VU 1

Cm wing section pitching-moment coefficient,
at station 0.512b/2:

1 0.73¢c

A (SPu - SPZ) (0.25¢ - #)dx +

.

‘ne
_1-f Sp -8 -0.k ¢ + 0.T48c - x)ax
c2VY0.73¢ ( Pu PZ)( e cos By T x)

at station 0.805b/2:

0.70c
1
czj; (SPu - st> (0.25¢c - x)ax +

(]
1f (s s) 0.50¢
- p - Sp -0.5 cos Bg + 0.TOc - x)dx
c2Jo,70e \ 0 ) )
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Cnp flap sectlion normal-force coefficient,

c
1
at station 0.512b/2: JF (SP - Sp )dx
0.27c Jo.73¢c u L

Che flep sectlon hinge-moment coefficilent,

c _
at station 0.512b/2: ———JL———\/ﬁ (SP - Sp )(O.TkSc - x)dx
(0.27¢)2 Y0.T3¢c u t

Cn, alleron section normal-force coefficient,

C
at station 0.805b/2: —x f (s -8 )d.x
0.30¢ Jo.70e \ 2 F1

cha aileron section hinge-moment coefficient,

at station 0.805b/2: ——-L—fc <sP - 8p )(O."{‘jc - x)dx
(0.30¢)2Y0.70¢ \ ¥ t
Subscripts:
u upper surface
1 lower surface

Stabllity derivations are written in the following form where the
subscripts outside the parentheses represent the factors held constant
during the measurement of the parameters:

en, = (dcn/da)y
Chy = (ach/as)m

MODEL, APPARATUS, AND TESTS

The model used during this investigation was a 1/h-scale model of the
Bell X-1 alrplane and was mounted on a single strut support in the Langley
300 MPH 7- by 10-foot tumnel (see fig. 1). The geometric characteristics
and general dimensions of the model are given in figure 2. The wing
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incorporated into the model for the present tests had an aspect ratio

of 4, a taper ratio of 0.5, O° sweepback of the 0.40O-chord line, and a
modified NACA 64AOO% airfoll section. The alrfoil section was modified
rearward of the 0.70-chord line so that the wing would have a constant
trailing-edge thickmness of 1/16 inch for simplicity of construction. The
wing was made of a steel core covered with wood and wrapped with glass
cloth impregnated with paraplex. The flaps and allerons were machined of
aluminum,

The wing had a 0.25c¢ aileron that extended from the 0.98b/2 station
inboard to the 0.68b/2 station. The aileron had a round-nose overhang
balance of 0.20cg and a gap of 1/64 inch between the wing and the aileron

nose. A 0.27c single-slotted flap extended inboard of the aileron to the
Juncture of the wing and fuselage. The flap was hinged externally at

the 0.7h8c station, 0.022c¢c below the chord plane. Details of the slotted
flap and alleron are given in figure 3.

The pressure orifices were located on the upper and lower surfaces
of the left semispan at the 0.512b/2 station and the 0.805b/2 station.
These stations were selected to correspond to actual orifice locations
proposed for the alrplene and are believed to render typical chordwise
pressure distributlons across the slotted flap and alleron. Ordinates
for the pressure orifices are given in figure 4 and chordwise locations
are listed on all tables of date (tables I to XXVIII). An asterisk before
stations in teble 1ndicates a lower-surface orifice.

All tests were made in the Langley 300 MPH 7- by 1l0-foot tummel at a
dynamic pressure of 25.86 pounds per sguare foot, which corresponds to a
Mech number of about 0.13 and a Reynolds number of about 1.2 X 106 based
on a mean serodynamic chord of 1.48 feet. Flap deflections of 0°, 20°,
300, 35°, 40°, and 45° and aileron deflections of 0°, +6°, and +12° were
investigated through an angle-of-attack range fram -6°2 to 24°,

FRESENTATION OF THE DATA

The results of the investigation are presented as tables of chordwise
pressure coefficlents for the two spanwise stations (tables I to XXVIII).
Also presented are typical plots of chordwise pressure distributions and
summary plots of the integrated coefficients (figs. 5 to 10). The section
coefficients were obtained by a "step by step" integration process using
aen automatic digltal computer and sepplying factors which welght the dats
according to orifice location. Comparisons were made between section
coefficlents obtained by the digital process and conventional mechanical
integration and were found to agree within 12 percent. The integrated
coefficients are plotted against corrected angle of attack; all other

plots and tabulated data are presented at nominal values of angle of attack.
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RESULTS AND DISCUSSION

Section Pressure Distribution

Typlcal sectlon pressure distribution for the slotted-flap statlon
(0.512b/2) and for the aileron station (0.805b/2) are presented in fig-
ures 5 to 7. Since pressure data are not available on an NACA 64AQOL
airfoil section at low speed comparisons are made in this paper using
pressure-coefficilent data for a 6-percent-thick plain airfoil (ref. 2).

A direct comparison was not-aveilable for a thin symmetrical airfoill
equipped with a slotted flap or flap-type alleron. However, in refer-
ences 3 and 4, pressure distributlions are given for an NACA 23012 airfoil
with a 0.2566¢c slotted flap and a 0.20c plain flap and an NACA 23021 air-
foil with a 0.2566¢c slotted flep. Although the data of references 2 to &
were taken from two-dimensional models and are theref'ore not directly
comparable to the three-dimensional data of the present tests, 1t is felt
that some generalities may be determined from a comparison.

A comparison of the pressure-coefficient diagrams at 8¢ = 0° and
8g = 0° (figs. 5(a) and 6(a)) with the pressure-coefficient data of ref-

erence 2 indicates a general agreement over the forward portion of the
wing. As the slotted flap was deflected, a comparlson of the pressure-
coefficient date with the pressure-coefflicient data of references 3 and L4
shows higher pressures neer the leading edge of the slotted £flap on the
modified NACA 64AQO% asirfoll. Similar differences were noted when com-
perisons were made of the aileron pressure-coefflcient date and the
pressure-coefficient data for the plain flap of reference 5. In addition,
the pressure-coefficlient data of reference 3 showed a double-peak pres-
sure reglon near the nose of the slotted flap which was not present on
the slotted flap of the present investigation.

It should be pointed out that a 2° incidence existed between the
wing end fuselage for the X-1 model (see fig. 2) and should be comsidered
in the foregoing comparisons. In addition, the number and locations of
the orifices over the slotted flap and aileron of the present wing were
different from those used on the models of references 3 and L.

General agreement between the present data and the data of refer-
ence 3 was obtalned in that a rearward shift of loading occurred when a
given 1ift coefficient was obtalned at low angle of attack by deflection
of the slotted flap. For example, comparison of the pressure dlagrams
for the slotted flap at &f = 09, Bp = 20°, end Bp = 35° at a low
angle of atteck indicates that increasing the flap deflectlion and
decreasing the angle of attack to obtain constant section normal force
reduced the magnitudes of the pressures near the leading edge of the wing
end increased the pressures at the leadlng edge of the flap.
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Comparison of the pressure diagrems for the slotted flap at dp = 0°,

Op = 209, and Bp = 350 (fig. 5) for the same angle of attack indicates

that deflecting the flap increased the pressure coefficlents over the
entire upper surface of the airfoll at angles below about « = 30 ywhich
is sbout the beginning of the stall with the flaps deflected. The pres-
sure coefficients over the lower surface of the wing were decreased as
the flaps were deflected. _

Comparison of the pressure diagrams for the alleron at &g = O°
and B®g = +12° (fig. 6) indicates that deflecting the aileron has little

effect on the shape of the pressure distribution of the main portion of
the wing, except immedistely forward of the aileron. TIncreased pressure
coefficients were obtained over the leading edge of the alleron as the
aileron was deflected. These general trends were noted for both the

3¢ = 0° and Bp = 35° configurations (figs. 6 and 7).

Section Normal-Force snd Pitching-Moment Coefficients

Slotted flap.- The effect of deflecting the slotted flap on the wing
section pitching-moment coefficlents and wing section normal-force coef-
ficients is shown in figure 8. Also presented are the flap sectlon hinge-
moment coefficients and flap section normal-force coefficients. The data
for the wing section pitching-moment coefficlent for the flaps-retracted
configuration show slight instebility sbout the 0.25¢ point of the section
with a stable break preceding the stall by about 0.20cph. As the flap was
deflected, this stable break tended to decrease until at flap deflections
of 35° and 40° the section was unstable throughout the normal-force-
coefficient range. The data of reference 1 for wing-fuselage pitching-
moment coefficient showed similar stebility trends for &f = 0° and
3¢ = 35°. The section normal-force-curve slope Cny Wes about 0.080,

which compared very favorably with the two-dimensional data of reference 5
which gives a value of ep, = 0.088 for a Mach number of G.3 for an

NACA 6LAQO4 airfoil section. The optimum flap deflection was 359 which
substantiates the force data of reference 1. The flap had & large loss
in effectiveness at B&p = 45° which was also noted in reference 1.

The flap section hinge-moment coefficlent was generally linear with
flep deflection up to optimum flap deflection (3¢ = 35°). The section

hinge-moment parameters cp. and Cheg were -0.0042 and -0.0102, respec-
a

tively. The data for flap section normal-force coefficient showed that
the wing with deflected flap was generally stalled at angles of attack
greater than a = 4° to 6°.
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Aileron.- The effect of deflecting the alleron on the section pitching-
moment coefficlents and section normal-force coefficients 1s presented in
figures 9 and 10 for the flap deflected 0° and 35°. Also shown are the -
alleron section hinge-moment coefficients end alleron section normel-force
coefficients.

The data of figures 9 and 10 for section piitching-moment coefficlent _
show slight instebility about the 0.25¢ point of the section with a stable
break as the stall was approached for. all gileron deflections. As noted
previcusly, the data of reference 1 for wing-fuselage pitching moment
show & similar stable break as the stall was approached. ’ _

The section normal-force coefficient at the alleron station generally
varied nonllnearly with angle of attack, but section normal-force-curve
slopes ng, of 0.070 for the flap-retracted configuration and of 0.080

for the flap deflected 35° were obtained at 0P angle of atﬁack. Deflecting
the flap Increased the section normal-force coefficient at the alleron
station. : T : o -

The curves for aileron section hinge-moment coefficient were reason-
ably linear throughout the angle-of-attack and aileron-deflection ranges
Investigated for both flap conditions. The section hinge-moment param- -
eters were generally the same as the values determined for the complete
ajlleron from the strain-gage data of reference 1. The values of the
hinge-moment parameters cha& and cha6 were only slightly changed by

deflecting the flap 35°. They are -0.0020 and -0.0057 for the flap
retracted and -0.0028 and -0.0060, respectively, for the flap deflected 35°.

CONCLUDING REMARKS

An iInvestligatlon was made in the Langley 300 MPH T7- by 10-foot tunmnel
to determine the low-speed chordwlse pressure distribution nesr the mild-
spen station of the slotted f£lap and alleron of a l/k—scale model of the
Bell X-1 airplane with a L-percent-thick aspect-ratio-4, unswept wing.

The changes in pressure distributions due to deflecting the alleron
and slotted flap, while generally similar to changes in pressure distri-
butions obtained on thick wing sectlons in previous investigations, dif-
fered to an extent which will be significant in certain design problems.
For the thin section of the present investigatlion, the pressures near the
leading edge of the flap and alleron were larger than those of the thick
airfolls. 3 C : o - ’ .

Most of the change in shape of the pressure distribution caused by
alleron deflection occurred directly in front of the aileron. The flap .
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and alleron sectlon hinge-moment coefficients agreed with previously
published force data on the same wing. Deflecting the flap had 1little
effect on the aileron hinge-moment parasmeters.

Langley Aeronauticel ILaboratory,
National Advisory Committee for Aeronautics,
Langley Field, Va., December 1, 1953.
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TABTE IT.- PRESSURE DATA OVER A MODIFIED NACA GLAOOL ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.

STATION 0.512b/2; bp = 20°; Bg = O°
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TABLE TIT.- FRESSURE DATA OVER A MODIFIED NACA 64A004 ATRFOIT. SECTION AT SEVERAL ANGLES OF ATTACK.

STATION 0.512b/2; &g = 30% B8 = 0°

Pressure Coefficient,Sp
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TABLE IV.- PRESSURE DATA OVER A MODIFIED NACA 64AQOY AIRFOIL SECTICN AT SEVERAL ANGLES OF ATTACK.

STATION 0.512b/2; ®p = 35% 8, = O°

Pressure Coefficient ,5p

NACA RM 153118
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NACA RM I53118

TABLE V.- PRESSURE DATA OVER A MODTFIED NACA 64AOO4 ATRFOTI, SECTION AT BEVERAL.ANGIES CF ATTACK

STATTON 0.512b/2; Bp = 40%; By = (°

Pressure Coefficient ,Sp
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TARIE VI.- PRESSURE DATA OVER A MODIFIED NACA 64LAOO4W ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.

STATION 0.512b/2; Bp = 45°%; 8 = O°

Pressure Coefficient ,S5p

NACA RM I53L18

15°

=12° e

a

=9°

a

=6°

a

=3°

@

a=-3%a=0°

z-6°

a

AYULATROQAS MOV MRTEETNORNO G- MO0
ooMGHHAMMNOUnNUAMnNOMNoYYRU@eAORNN
CO@NOOONOOAAOH RN LN E-0W0DM
&« & e « & " . 8 > T & & 0 s ® & & w s 9 =

vl

Sl S A

HRNEROODEHANXQAVVOSONYHAMOGMIDMO
DHNNE@MnVOU oMot YTonnn HS Aeinne
CODONNODODOONRROHNEYNWVQOWRN G0~
B EEEE NN R R I AR AT N NN R N B B A
e Al At et

MOUVVVONOAROOVATYWRIATQRHNWLOVOOS NN
RO AN OHO AN TR OOV DO
COOOCTOLORLORNMNTOOVYTYMTOVVOODOr
RN R I R N T I R I SRR SN B IR I B R L B

Arvrrd v Hrvirtrive

TANOYNMNEOHOROOR YOO AR Qe
VRO ARTOHONRTO [0 GY T TETTD
AOQOACCORC Y HNTHVYOVIIMYYYYOYLD

TR e

O HH-AOTAROOTN @OV PO YNOO

RN ROV NOCHCOATHOMNAHENANHOVNAO0 R |

b0 B ) (R 00 LD ' M 0N 02 (R PN D D B~ B 0= O L Ky - D D I 0= 0= O -
' REEEEEIEN I I B R IR B R NN B N B N B

AN A et el i

OHOEAOATT OO ATt OO R C VOO0
MONDEAOVANOUOTROMINMNEARE MOV~
oM HOTY T TN AQNN-=0at-unt OO0~
4 8 40 4 P 8 & 8 N4 Tad s

ARG A

VINANGARMTOONOANOOONNRTOLOVTINOING
NYOCNAMNUDS-TOFOVOMORRROUANGO WML
"HEQMARANRNORGGENOAMOAMNDNMOY OO DOD
"8 3 8 & & ® & 88 e T e e s s e # kAT
A AWl -

TANQOUE OO CHTWRNINEOGOaU - ToMN
OMUNOWNOTOOVUTHTOAFAROMNGNERY HOoWw
WHOODMOHRAMMAENNR-E-HOOM@QUYWWIW OO0
4 % 8 B 8 B 8T 8 P AL E T LN ES A

Herr Al Al QW edrivrieie

M H

RN A

Wi~-CODOMD-
TRNOVETETSO
RoSHNDOW
“ &8s et e s

Lk ]

OrHoQUN QRN
MeEHocwYnRYo
oo O

it

RYwCoOoNno®w
Lala =t Y Sl oA BT+ 10y ]
NMoOHNNOOW
a e s 8 e ace

el

[a¥-F=R a1 ah X 1]
TR OoDWNONN
oaornniow

viel

OO
naQoo@lat-0
MOOriNIOO0
LI T I B I B ]

i

CAoLREU~0
OO0 ARTNMN
NOCHIND D
T L R N I ]

v

Mo~ amn
ANt L~
MOAORMOON ril~
e % 8 & 3 &8 4 a0

v

-OOTUVUEO TR
A OoODOND MY
NOOHMO i
L R T I I Y

laks)

Ye

oNCQCOOCCOOoODUMOCOQOCOO0000000R00
oNNOOCUOOOOINNNOO000OVOONOWNO0O000
OrNOOOCCOORPHNNOOOOoOONMNTNOWLO
CoOOoOHNMNY OO OA®RNYOII-I=t-DE- 0O

# oAk kool ok kb &

QQOCO000O
NoeQoCoOCUn
MYNOOWNQn
[l R=e R e e R Y e

T 8 r e s 4 @ b
ook ko %




3B

NACA RM 153518

TABLE VII.- FRESSURE DATA OVER A MODIFIED NACA 6%AO04 ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.

8¢ = 35°%;

STATION 0.512b/2;

Pressure Coefficient,Sp
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TABLE VIII.- PRESSURE DATA OVER A MODIFIED NACA 64AOCH ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.

STATEON_0.512b/2; Be = 35°% 8y = -12°

Pressure Coefficient,Sp

NACA RM 153118
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FACA RM 153118

TABIE TX.- FRESSURE DATA OVER A MODIFIED NACA 64ACOL ATRFOIL SECTIOR AT SEVERAT, ARGLES OF ATTACK.

STATION 0.512b/2; Bp = 35°; B8 = 6°

 Pressure Coefficient, Sp
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TABLE X.- PRESSURE DATA OVER A MODIFIED NACA 64AQOL ATIRFOIT, SECTION AT SEVERAL ANGLES OF ATTACK.

STATION 0.512b/2; B = 359 8y = 12°

Pressure Coefficient ,Sp

NACA RM 153118
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NACA RM I53118

TABLE XT.- PRESSURE DATA OVER A MODIFIED NACA 64AQOY ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.

STATION 0.512b/2; B&p = 0°; By = 12°

Pressure Coefficient, Sp
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TABLE XTT.- PRESSURE DATA OVER A MODIFIED RACA 64AQO% ATRFQIL SECTION AT SEVERAL ANGLES OF ATTACK,

STATION 0.512b/2; be = O°; Bg = 6°

Pressure Coefficient,Sp

NACA RM 153118
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NACA RM 153118

TABLE XIIT.- FRESSURE DATA OVER A MODIFIED NACA 64AOO4 ATRFOTL SECTION AT SEVERAL ANGIES OF ATTACK .

8, = -6°

’

STATION 0.512b/2; Bp = 0°

FPressure Coefficient ,Sp
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TABLE XIV.- PRESSURE DATA OVER A MODIFIED NACA 64AQO4 ATRFOIT. SECTION AT SEVERAL ANGLES OF ATTACK,

BTATION 0.512b/2; &p = 0% &, = -12°

FPressure coefficient,Sp
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TABLE XV.- PRESSURE DATA OVER A MODIFIED NACA 64AOO4 ATIRFOIL, SECTION AT SEVERAL ANGLES OF ATTACK.

STATION 0.805b/2; 8e = 0% &, = 0°

Pressure Cofficient ,Sp
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TABLE XVI.- PRESSURE DATA OVER A MODIFIED NACA 64AQCH ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK,

= Q°

STATION 0.805b/2; Bp = 20°; B8,

Pressure Coefficient , Sp

NACA RM 153118
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NACA RM I53118

TABIE XVII.~ PRESSURE DATA OVER A MODIFIED NACA 64A00k ATRFOIY, SECTION AT SEVERAL ANGLES OF ATTACK,

o°

STATION 0.805b/2; B&p = 30°; By

Pressure Coefficient, Sp
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TABLE XVIII.- PRESSURE DATA OVER A MODIFIED NACA 64LAOOY ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.

STATION 0.805b/2; b&p = 35%; B, = O°

Pressure Coefficient, Sp
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NACA RM L53L18

TABLE XIX.~ PRESSURE DATA OVER A MODIFIED NACA 64A004 ATRFOTIL. SECTION AT SEVERAL ANGLES OF ATTACK.

k0% B, = 0°

STATION 0.805b/2; b,

Pressure Coefficient,Sp
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TABLE XX.- PRESSURE DATA OVER A MODIFIED NACA 64AQOL ATRFOIT, SECTION AT SEVERAL ANGLES OF ATTACK,

8, = 0°

.
2

5f = l|-50

STATION 0.805b/2;

Fressure Coefficient, Sp
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NACA RM 153118

TABLE XXI.- FRESSURE DATA OVER A MODIFIED NACA 64AOQ4 ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.
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TABLE XXTI.- PRESSURE DATA OVER A MODIFIED NACA 64AQQ4 ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.

STATION 0.805b/2; 8p = 35°; By = -12°

Pressure Coefficient ,Sp
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NACA RM L53L18

TABLE XXIII.- FRESSURE DATA OVER A MODIFIED NACA 64A00} ATRWOIL SECTION AT SEVERAL, ANGIES OF ATTACK,

STATION 0.805b/2; Be = 359 &, = 6°

Pressure Coefficient,Sp
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TABIE XXIV.~ FRESSURE DATA OVER A MCDIFIED NACA 64AQQOL ATRFOIT. SECTION AT SEVERAL AWGLES OF ATTACK.

STATION 0.805b/2; &, = 35° &, = 12°
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TABLE XXVI.- FRESSURE DATA OVER A MODIFIED NACA 64AQOW ATRFOTL SECTION AT SEVERAL ANGLES QF ATTACK.

STATION 0.805b/2; 6p = 0% &g = 6°

t,Sp
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TABLE XXVII.- PRESSURE DATA OVER A MODINTED NACA &4+AOOL ATRFOIL, SECTION AT SEVERAL ANGLES OF ATTACK.

SBTATION 0.805b/2; &g = 09 By = &°

Pressure Coefficient ,Sp
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TARIE XXVIIT.- PRESSURE DATA OVER A MODIFIED NACA 64A004% ATRFOIL, SECTION AT SEVERAL ANGLES OF ATTACK.

STATION 0.805b/2; &p = 0°; By = -12°

Pressure. Coefficient ,Sp
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L-78613

Figure 1.~ Photographs of 1/M-scale model of Bell X-1 airplane in the
Langley 300 MPH 7- by 10-foot tunnel.
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Figure 1.~ Concluded.



Wing
Area,fofal 8.125 sq ff
Area,aileron 0476 sqft
Area, slotted flap 1104 sg £+
Span 5691t
Mean aerodynamic chord /148ft
Aspect ratio 4
Airtoil section Madified NACAE64A004
Horizontal faif
Area, fofal 1625 sqrt
Area, efevaior 0325 sqft
Airfoil section NACA 65-008
Vertical tail
Area, foral 1600 sqft
Area, nidder 0.325 sqft
Airfoll section NACA 65-008

Hinge Line

a 040¢c >\ l
—————4/45 46.80

J | /973

<——1 —355 875! |

N A
_2% - Nege -

———

Figure 2.- Three-view drawing of the 1/h-scale model of the Bell X-1
alrplane with thin, aspect-ratio-4 wing. (Dimensions are in inches.)
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k2 C NACA FM I53L18

!
,f Fuselage

[/ Spa;mx/se
orifice

|
f
|
l
locations | 20
- 1 ]! _ 40c
| | E
!
]
~=_Hinge
L4 ;k -
98% 8054 69% 5120 1889
%-—34/85
Section A-A4
70¢ J l\
/3¢ H/nge line
! Section B-F
prp—— 75¢ . qggc
73¢ - \ *
r48c Hinge line

(a) Spanwise location of pressure orifices and general dimensions of the
slotted flap and aileron. '

Figure 3.- Aileron and slotted flep details.
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(b) Flap nose shape,

Figure 3.- Concluded.
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' X
b 4
t
—— % - - - J - ———
Flap Station(512%z2)
/- - -— -_ [‘ -
——— — I —
Aileron Station (805%2)
Station .512b/2 Station .805b/2
x Y x Y
s o] o) 0
.0l25 t.00u93 .0125 t,00L95
.0250 +£.00678 .0250 £.00678
0500 £.00932 - .0500 +.00932
1000 +£.01287 .1000 1.01287
.2000 +.01702 o 12000 £.01702
.3000 £.01929 . : .3000 £.01929
.kooo *.01699 .kooo +.01999
5000 +.01889 .5000 £.01889
.6000 $.01634 .6000 .01634
. TO00 +,01282 .6900 £,01320
L7250 £,01190 . 7000° ) .
.T300 -.00540 .T083 +,00880 -
LT350 0 +.0039% .25 01241
.T350 ~.01125 .7250 +,01197
. T400 +.00705 © .T500 +,01109
.TH00 ~.01136 .8000 1,00953
.T500 +.00582 .8500 00757
.T500 -.01099 ) : .9000 1,00581
.8000 +.00016 . .9500 £,00405
.8500 £.00733 9750 £,00317 -
.9000 £.00550 . . . 1.0000 )
.9500 1.00367
L9750 +.00275
1.0000 O -

Figure L.- Wing orifice locations.
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Figure 5.- Typical pressure distributions over the NACA 64AOOL, aspect-
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at several angles of attack and flap deflections. Station 0.512b/2.
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